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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an environmental 
pollution monitoring 

system capable of performing environmental measurement in a 
mode closer to the 

ecology of human and other organisms, and at the same time 
enabling the 

real-time large-area environmental measurement through an 
online signal 

transmission method and economical by using a plant as a 

sensor utilizing a 

vital response of the plant . 

SOLUTION: This environmental pollution monitoring system 
is constructed as 

follows: detection sensors are attached on the outer 
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surfaces of leaves and 

branches of a plant beforehand, and then various kinds of 
chemical stimulation 

are given to the plant; the changes of bioelectric 
potentials of the plant 

responding to the stimulation are measured: the potentials 
and the frequency- 
wave- forms of the determined electric signals are analyzed, 
and the results are 

used as the standard environmental response signals of the 
plants of the 

species and families same as the above plant; on the other 
hand, the changes 

(potentials and the frequency wave- forms of electric 
signals) of bioelectric 

potentials obtained from the detection sensors which have 
been attached on a 

plant in the natural world are compared with the standard 
environmental 

response signals, and the kinds and the concentrations of 
chemi ca 1 sub s t anc e s 

which affect the plant are calculated based on the results; 
and the vital 

response signals detected from a plant is connected to a 
computer through a 

signal transmission system consisting of the combination of 
cable and wireless, 

and the objective real-time large-area environmental 
measurement is realized. 

COPYRIGHT: (C) 1999, JPO 



09/30/2004, EAST Version: 1.4.1 



<i9)B*a»fw (jp) 02) & ^ ^ fft & ^ (a) aimmmmm 

#W¥H -56101 

(43)^IBB ¥$11^(1999) 3 £20 



<51)IntCr ftSTO 

A0 1G 7/00 6 0 3 

GO ID 21/00 

GO IN 33/483 



F I 

A 0 1 G 7/00 6 0 3 

G 0 1 D 21/00 M 

G 0 1 N 33/483 F 





1$H¥9 -260797 


(7DBKA 


595114447 










(22)mwB 


¥$9^(1997) 8 E19B 




mme.mit& i tb285#» 






(72)§e91# 













(54) ma«>«M ••*Mv»fc!Bii«iDWfiRtftosi« 



(57) 

s. 

x *) . warn/Etui ^« o . wb^^tn t/s* 



09/30/2004, EAST Version: 1.4.1 



1 

mmt . & £ k c i o s awKHje* 1 ^ 

k^rsik^^k-rs- afttwifciimttem 

$*a-fey-*-k. znffia-tyv-xik&ltiVMm 
tats $ *i* wmn**mmxmEt hwasum 

k, ttiE^ffi**£ffi?**!@K3ffittk, 
ytr*-*kfc^Ttft*Lfc£i:fc*f*i:1-** aft 
[000 1] [«SLkOf»U] *#58i. a** 

[0002] [rnxomi mm* *tiu*T3m 

&k:t;£.£>ft.l>. tt&eu. AISTV^JBHfr'WR 

k#^.^S. *£T\ fi!B5tO£«08g^^»BBtT. ffi 
ft£-fc: y^-£fflV^^ffl£§|g^j£ffi^ifcfrC 
OS. 

[0003] [mmmtxdbthvmi mm 

i. Lfc#->T. mmL^tmt. ti«M*y** 
yiiMmmzt-jxtoseti. v±coztfrc a 
mti *yi-vy*Mz£-?xftm>n<r>vim&'n\>\ 
zom^t LX£.immmttf$Lt. **u&«=se 

eura tx s ztizm tx s tt*&««asg<o-fe y? 



2 ) Km* 11-56101 

2 

BWki-S. 

[0 004] [MfcflRW4fc*>*>^R] aftOH 
msttJEP-fe y^-*»ft LT . Z <oa»fctt LTAX 
fitt?«l«f^t4. -ett, £^B#. ffiftoS 

k. ff4UWI#tti»w«Wt««>. £*i«r3BWItti 

wmwuzm Lfizw&x-mmm^ y*r- 1 . 
zmm yv-x®ft uzn&mon&mm&k . 

k«S»Lfc«Sia»fc , £<^0«kltWtT«IW» 
[00 0 5] [frjfl] *fe^tft. flSWWM^ft* 

izttixm^mmw^timimmRmm^mw 
lx^i. -u. m%x\ wmfrwmzitnx^ 

mmmmm^miimmmmm^tttm-z z t 

iz i 0 % £ ott«j*<»#tgJtT ^&fl3«OS3I 
k s f^}H«5ra«iJ^T-^ k LTIX 0 ffi-Ti k *«T 

30 «^ktti*fi§^ m±.ms.LKm%mmxit. 
^mmmim^mLxm^mizxh. 

iSll]^k^yt'i-^S•»IStT^3<<Ik^^=k , ), 
mtfrtytimLizmm&f-Mi.. *y?iyx\ l 

[0006] [UttM] *5KB*HiBfc«^v^JMW<i 

40 t=KBW*k s Hnia*<^*icsp[i^saaj-r*a 

mfc£) Sr#4t*k. a«w4BHWc*»»ftr6 
M^lfi^^Si-r. £o-f*y-f-+y*;K0BB 

mmmzx ^x^^ymmmz o » wnsfc^me 
#£t*. £<7))nmeti, a»c5w»*»^ft4U}t'ft?)s 

at=)l!W(4*tt»t* £ k ted: oT, a^t^ss*^# 

50 k£^t\ mm&zmm-rzumk lxu. * 



09/30/2004, EAST Version: 1.4.1 



(3) 

3 

mmizmm t^x&mm *). mmx-mm-h 
m (mxiivwm) izmmmtx. mmmmt 

•5 , wm%m&z£ mmmnmn^t ixmrn-th io 

mzmmmzmfci-zx^zLtz. znx ?izvxm® 
mmmmmmmt zmmm 

£&hcr)z-h>o. mtm&itmm. mmm^m^. 20 
»!E»n-£jflvv mmiMzmtiWMm^wm^K 

ffltm fc WK fc * k , «ffltf)3li^5EK^«ff«tt JE=Sr k 

w«k t iotasSs asawkft (nox)^ 

SSiffl(SOx) A^T'fifSK *>"*«BM 

ph (**-f^yjss) #5. 6jaTom*Kttffltv^ 

«3liM3ft«>*« ) iclifflWtf* & i k #WP! LT l> 
4. *«BH^<oBf^tJ:Sfc s fflSrtctfl/CAlttt 

<ik*0W8LT^*. HH*>. (^&: pach 

iraaquatica), >fy^A/Jf (f%:f 
icus e l as t i caRoxb) CMLtll ft 40 

s tcfcmmmzmiMm&tfhh . 

<ffflL3tt*=;^N^x (m£#) <0+^^5 

£g£, Ml! (HN03) *««0. 01mol/l 
<pH2)#.t>*0. OOOlmol/l (pH4) tL 

L-omtju «/^5fc#4"r&. — a™ 

* ( p H 7 ) 1 'J -y h^S:»l2t*^^\9^rtt:iW5« 



«fBB¥ 11-56101 

4 

£ k £ $ 4> frfc-f 6 i k fc . 

(1) ffigmSO. 01raol/l (pH2)tt4tW 

m9Stffi&\t 1 ~ 1 6 H z T\ Bftti 9~- l2uVZ'f> 

So 

(2) «MJgO. 000 1mol/l (pH4)#4 

izm-m® 

( 3 ) Sfcfc ( P H 7 ) ft4fc*t*4J6S 

[00083 ±1Zt)>t,Wt>fr%£ o fc s #41-5 p H 
X, *ffifc95fl;-rs. L*»U pH7 £tt4L 

sphk mm. ) tfrnth - 1 t> % z •* s . 

[000 9] H3ttJV^"C. ltttlft. 2{iffitllcom 
o^-fM^ISmffiJ: 1 ?^!.. 3{i5K»-fcyi?--2*c« 

wm&mm-nn* 2^zmwm*>*r-\zmii 
mmmizx v®to<o?mm£&if 

-f ktTlHB!Jr#&J:-3^Uc. 4timfftiii 

Kmc* mms.mmm<7)&jj?m%m^ <&* 

1 ( xim ) wmmz&itt LtMn* yv- 2 v 

[0010] 04 iz&^r. mm 1 oig (xutt) cifi 
fttfc«wn=y*-2T«ajLfcii{a(i#<i. iff tin 

7yr^6*»4)*lt8fs-f-kU-CS4«t:iaj-tl.J:ett 
/i. 7iiMieiiiifi^<7)Sfifflryr^, 8unm$ft 



09/30/2004, EAST Version: 1.4.1 



(4) 

5 

mm&mLWbzye*-? i oizmmzti. my 

— ^ i ot±, 3wtLfcr-^*a(c»a» 

mm i fc*stn«*R»* . k=» y t ^-^on^ra io 

1:^77. 0. R¥, le^Srfflv^^-rSi^tL 

-r s ft^wMiat i s m&®i<D!&&tfj * 9 - y& $ *i£ 
tw*ms5&&**b-tt) mm (teig) sn-co 

(AflflWR) fcfcJfcKU ffiftl^mi^tl) 20 
^ft?Wffl (WitfKttflJ. AS^fe&t') <DS8 

»-fey-t-2, «E^^3, »»it«H»4. 

H 5 , T Vr-f 6 tt 1 tmm?-m%ffil$.X't> & i)K 

[00 1 1 ] ttwmswmmmA&vm 
■ess. ttz, mmmm5Rvmm%im&£mth 



WPff 11-56101 

6 

*^lME3H^(i. ©ISfl&^ttf&^TA (PH 
S) *flffl?*4*h SMWflSrtflffl-f 

[0012] [JHUOS&JK] **W±ia^ J: 5 fc, « 

[Hi] fi^fsmfiat^^tt^ffiiiw^ffi-c'^^ 
^b ix^tai-itm^-m^^tmnmmmx'hi. 

j^-w * mmmxh & . 
[04 ] xmtmMtimsv-mz^tMwmm 

1 • • -ttft 2 • • -«BaH:^- 3 • • 
4 • • • UMMS 5 • • • Utt&fgfll 6 • • 
7 • • • gfifflryr^ 8 • • • mtsfitt 9 • • 
l o • • • aye 3.-9 



[013 



[02] 



***** 



f&2 **•*• 



astral ft 



"At 



-0}* 



-siffUt 



A 



09/30/2004, EAST Version: 1.4.1 



(5) 



WBffF 11-56101 



[03] [04] 




09/30/2004, EAST Version: 1.4.1 



